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TITLE: weyiiepatle Woduli of Elasticityor Cermet Tungsten deeoiaaae| 
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 4, 
pp 616-620 (USSR) he ve 


' ABSTRACT: The moduli of elasticity of the carbides | VK6, VK8, VK10, 
VK1l, and VK15 (Co contents between 6 and 15%) are given 
which were determined at 22°C by means of. a dynamic 
method, namely from the speeds of the longitudinal and 
transverse ultrasonic waves and from the ‘densities. 
The moduli of elasticity were determined with an accuracy 
of 2 to 4%. The speed of the ultrasonics was measured by | 
means of apparatus described in an earlier paper (Ref 6), 
using piezoquartz pick-ups with a natural frequency of : 
10 Mc/s; the duration of the radio-frequency: pulse - 
received by the pick-up was about 1 ts. . The pulses were 
emitted at a frequency of 1 kc/s. The speed of the 
ultrasonics was measured with an accuracy of 0.5% for a 
Specimen length of 5 cm. On the basis of the obtained speeds 
and densities, the adiabatic moduli of elasticity and 
Poisson's coefficient were calculated wi h an accuracy of 
Card 1/3 + 2 to 4%, taking into consideration the spatter in the 
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Adiabatic Moduli of Elasticity of Cermet Tungsten carbides 


values of specimens of various batches. ‘The graph, Fig l, 
shows the dependence of the density (, the speeds of 

the 10 Mc/s longitudinal v, and the transverse Vs 

waves on the Co content of Phe tested tungsten carbides. 
The Dependence of the adiabatic modulus of compression: K, 
the Young modulus E, the shear modulus! G ‘and the 
Poisson coefficient o on the Co content is plotted in 
Fig 2, using the same data as are given. im Table 1. 

In Table 2, the most reliable values of the Poisson 
coefficient, as determined by Lardner anii McGregor (Ref 3), 
for specimens of 6 and 10% Co, by means of the method of' 
static compression of cylindrical specimens, are given and 
also the values obtained by the authors of this paper for 
specimens with equal Co contents. In the plot; Fig 3, 
published data are compared with results obtained by the 
authors for the Young modulus as a function of the 

Co content. The following values were obtained for the 
carbide VK6: -modulus of volume compression «| 

K = 3.59 x 1012 dynesfcm2; Young modulus £ = 6.20 x 10) 2dyrps/cm?; 
shear modulus G = 2.61 x 10 Canes/ene, |The increase in the 
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AUTHORS: pre V ATA Lila Yereshchagin, b- Fa, Corresponding Member 
of the AS ; 


, and Goncharova, Vv. A. 


TITLE: Effect of Hydrostatic Pressure on the Elastic Properties 
of Cerium 
PERIODICAL: | Doklady Akademii nauk SSSR, 1960, Yol. 135, No. 5» 
pp. 4104-1107 


TEXT: In the {ntroduction, the authors describe the cerium anomalies 

at high pressures and low temperatures which have been known for 4& 
considerable period of time. They mention A. I. Likhter, Yu. N- Ryabinin, 
L. F. Vereshchagin (Ref. 1), and Bridgman (Ref» 2). The authors studied 
the elastic properties at high pressures and their changes on & poly- 
morphous transition of the structure by means of ultrasonic methods. The 
propagation of ultrasonic waves with a frequency of 365 - 309 megacycles 
was measured by means cof a pulse device shown in Figs 1- Specimens con- 
tained 98.5% Ce, 1.5% of rare earths, 0.002% Fe, and 0.003% Pb, Bi, Sn, 
and Sb, their diameter was 20 mm, their lengths differed. With increasing 
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pressure, phase transition took place at 7650150. ke/om? 5 with decreasing 
pressure, at 5950t50 kg/em2. Formulas are given for calculating the 
elasticity characteristics from the results of sound velocity measurements. 
Figs. 2 and 3 graphically show the dependence of the propagation velocity 
v, of longitudinal waves, of the propagation velocity Ve of: transverse 


waves, and the Debye temperature on hydrostatic pressure, as well as the 
dependence of elastic properties on hydrostatic pressure. There are 3 ; 
figures.and 15 references: 7 Soviet, 1 German, and 6 UB. 
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Legend to Fig. 1: 1) trigger block, 2) pulse sonepayuer 3). amplifier, 

4) oscilloscope, 5) obtuator, 6) screwed nut, 7) high-pressure container, 

> electric supply lines, 9) piezoelement, 10) cerium PEeeinenes 
11) plezoreceiver. 
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1961, 12 po (Instit. of High-Pressure Physics, Acad, of Sei, 


USSR) 125 copies (KL Supp 12-61, 250). 
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| gUTHORS: Voronov, F.F. and Vereshchagin, L.F, 


ips oe 
TITLE: Effect of Hydrostatic Pressure on the Elastic Properties 
of Metals. 1, Experimental Data —. i eae 1 


PERIODICAL: Fizika metallov 4 metallovedeniye, 1961, Vol.11, Nowds- 
pp. 443-450. ; pe ges 


ee ‘the effect of hydrostatic pressure on, the elastic 
; ane ae of ag ivcegaceiline specimens of pure metals fae en 
: investigated, The mechanical properties were investigate “e ng: 
a pulse ultrasonic method (10 Mc/s). The ultranonic. appara s . 
employed was described earlier by the authors ard Vv. Pee eG auc 
(Ref.6). The following materials were investigated: A : ‘ 
pure (Fe 0.0015%, Si 0.0015%, Cu 0.001%); Mg, 99.928 pure a 
(Fe 0.04%, Si 0.01%, Cu 0.01%, Al 0.02%); armco-iron ee ; 

C 0.012%, Si 0.02%, Mn 0.02%, P.0.03%, S 0.03%); Be, 996 — 
(Fe 0.36%, Mg 0.2%, Al 0.05%, Si 0.05%, Mn 0, 0246 ee ee ee 

“4. molybdenum, 99.88% pure (W 0.1%, Fe 0.005%, Al 0.002%, Cu, ee 

$8, Mn, As 0.001%). The heen thence pear tri | 

: Al - 2,6 magnesium - 1.731, a y-iron - 7. : 

; Seta anar o85. none dens - 9,838 g/em?,. Quartz plates were 
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attached to the ends of the specimens and hotel aecine eoenuensy 


1 was 10 Mc/s. The elastic moduli were computed - ‘from: the following 
--+ datat length of specimen under pressure (€ ), density. (o ), time 
* of transit of longitudinal and transverse ltrasoni¢ waves at 

atmospheric pressure and the change in these times on application 
' of pressure, Atp and At,. Changes in length and dineity on 
a application of pressure Coes corrected ‘for using the results of 
at" Bridgman and others. The adiabatic bulk modulus was calculated . 


aS from the formula 
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| Effect of Hydrostatic Pressure... 8/126/61/011/003/010/017 
Balt. E032/E514 : 
ot Miicraaiae, cous for cm Mg, Fe, Be and Mo, respectively: 
7.09 x 107°, 7.66 x 1077, 3,52 x 10°, 3.65 x lo”, ager 
The specific heat C at constant pressure fdr’ these materials ns 
“assumed to be 0.214,?. 0.235, 0.180, 0.475, 0. 060 cal/g+deg, 
“respectively. ‘The benperatune was T = 303°K, tho mechanical ~~ . 
‘ equivalent,of heat was assumed to be. A, 182 x 10: ‘erg/cal and at 


2000 kg/cm“ the adiabatic bulk modulus was calculated (on the — 
oon approximation) from the formula 


Kral po(! + +e) [tiga se Et AS.) |- B) 

The adiabatic bulk modulus Ks 2 was then Pe to. the fae 

» thermal bulk modulus Kt » in’ accordance with Eq. (2). ‘Changes in 
9 


MRS and a were neglected. Next, in order to introduce the 
cbrrection, the, average value of the bulk modulus. in ithe range 
O to 2000 kg/cm” was used and the second approximation. Ki was 


computed, The new average value of ohe, isothermal modulus was 
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if 


then deed in the correction term for the next approximation. This: 
, Procedure can be continued indefinitely to obtain the values of © 
f mer 1° Young's modulus, the shear modulus and the velocity of 


' propagation of ultrasonic waves were computed from the formulae 
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Properties of Metals. Il. General ‘Discussion and 
Further Calculations 


PERIODICAL: Fizika metallov i metallovedentye, 1961, Vol. cs 
No. 4, pp. 620 - 627 


TEXT: The determination of the effect of pressure on the 
elastic properties of metals by static methods is difficult . 
owing to the low accuracy of these methods and the’ smallness 
of the effect. Thus, for example, Bridgeman (Ref. 1) did not 
succeed in measuring the change in Young's modulusi for steel 
and a number of other metals at a pressure of ithe order of 


27 000 kg/om” « The present author suggests that dynamic 
methods and, in particular, pulsed ultrasonic methods are. 
more likely to be successful. The present author and 

Vereshchagin (Ref. 2) have determined exper dnencet ly, the 


effect of high pressure (up to 10 000 ke/om" y, on the elastic 
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properties of Mg, Al, Be, Fe and Mo. It was foundiin that 
paper that the velocity of propagation of longitudinal and 
transverse waves increases linearly with pressure (the 
measurements were carried out at 30 C). The presént paper 
is concerned with the interpretation of these data, Fig. 1 
Shows the variation in the ratio (vg /v,) asia function 


of pressure. As can be seen from this graph, the departure 
from the Cauchy relation for Fe and Mo, which havea body- 
centred cubic lattice, is in the opposite direction to that 
for Al (face-centred cubic lattice, dense packing). The 
ratios E/G, E/K and K/G are found to be independent of 
pressure (E - Young's modulus, K - bulk modulus and 

G - shear modulus), This is shown by Table 2,:\ which gives 
the ratio of the adiabatic moduli with and without pressure. 
The Griineisen constant calculated from the ultrasonic 
measurements is found to increase with pressure,® The effect 
of hydrostatic pressure on the Grilneisen constant ts illustrated 
in Fig. 2. Kornfel'd (Ref. 9) has analysed Bridgeman's 
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experimental data on the compressibility of aes found 
that the "instantaneous" bulk modulus varies linearly with 
pressure and can therefore be represented by a formula of 


the form A 
Kp = a(P +1) = oe | (BB): 
where “AV and q ‘are constants and 
Integration of this expression yields 
1 
1 /4q = 
Vv =a-_—_ ‘ Vosel (23) 
° 
r+ P 


x 


which complies with Bridgeman's P-V data in alwide pressure 
range. The ultrasonic method can be used to determine the 
bulk modulus as a function of pressure to a high degree of 
accuracy. Table 4 gives the coefficients q ‘and Wwe for 
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various metals at 30. °C; Acknowledgments : are "expressed to 
Corresponding Member of the AS USSR L.F. Verdabohagan for 
valuable advice. 

There are 2 figures, 4 tables and 10 references: 
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SOURCE: Pribory i tekhnika eksperimenta, no. 5, 1966, 207-208 


TOPIC TAGS: elasticity, solid mechanica property, strain, ultrasonics 


ABSTRACT: A compression testing aching is described in which ‘the! plezoelectric sen= 
sors (quartz plates) are not in contact with the tested object. but}are attached to the! 
high-pressure pistons, which, at the same time, act ag ultrasonic nductors (see Fig. 1). 
The high-pressure pistons are made either from ShKh15! (or R18) eteel or the VK-6 IS 
metal-ceramic allgy permitting the test pressure to attain a value of approximately 
40kbar. The strain and the propagation time of the ultrasonic Wave may be measured 
as functions of the applied pressure, The applied pressure is measured by a wire 
strain gage and a manometer with an accuracy of 0.6% at a nominal pressure of 2Ckbar. A 

The quartz plates measure the longitudinal and transverse velocities of propagation @ 
of the ultrasonic wave which are related to the elastic properties of the tested 

sample. The same method is applicable in conic and belt-type compression chambers in 
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Fig. 1. “High+pressure installation. | : 


_ 1) Hydraulic press piston; 2) dynano~ 
meter; 3) guiding support; 4) high- 
pressure piston; 5) tested sample; 

6) high-pressure chamber; 7) chamber 
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SOURCE: ehlenaper 4 4 teor fiz, v. 60, no. 5, 1966, 1173-1182 


tic modulus, 
: opagation velocity, transverse wave, elas | 
phe mm iodide, Debye Sean pamebuas zubdta chloride, “elasticity, 
WAVE vBI01em 
Cesta propagation ‘velocity ee longitudinal and bransyetee 
waves in rubidium chloride and iodide have been mig o Un aoephie 
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t sformation from a structure of the NaCl type %o a Bur cae 
Gscl type has been confirmed for RbCl at 5.5 bar: and for 
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3-9 kbar. The elastic moduli Kz K,, E, G,6, and:the Debye tempera- | 
ture 6 have been calculated for both phases of each compound up to 
pressures of 20 kbar, It has been shown that the values of the | | 
polymorphic transformation pressures and dependencas of the isothermic 
bulk ridgity modulus K, on pressure for RbCl and RbI, calculated from 
the Born model, are in agreement with the experimental data. The ; 
authors thank L. F, Vereshchagin, corresponding member AN SSSR, for his 
constant attention to this work and R. G, Arkhipov ‘and Ye, Ye, Tareyey 
for participating in discussions of thé results, Orig. art. has: 
2 figures, 12 formulas, and 4 tables, [Based on author's abstract] 
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J -ToPrc TAGS: Lithium hydride, high-pressure research : | 
“ABSTRACT!” Three ‘Lithtum-hydride specimens were | gubjected ta he 
:-{ at 298K. “The dependance between the | relative volume ‘change | Ly 1, i 

‘€ound to be linear: AV/V, = 4.38-107'“*p. The vo Lume - change jwis: oy (ot Maceaestuet: by! 

_| the Born model under assumption of ae ionic bond in. Lithiusl ‘hyd rte 4° The meee 

‘values at 20 kbar. were 15% lower than the experimental. — Frain’ the | energy of ithe =: 

. lithium-hydride lattice (Wy = 218 kcal/mol at 298K and iitmodpherdie |} pressure) ahd. 
| Born's e uation for energy, the value for compressibility wag} aldy ated as | i 

3,38°107!2 om2/dyn, ‘which differed from the’ ‘experimental. (44 rc 10712! on 24dyn) by 302. 
This disagreement can be explained, ‘by the fact that in Lithduln: hyd “Ae , the bone is 
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AUTHOR: Voronov, F. F.; Goncharova, V. A.; Agapova, 7. A. 
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ORG: Institute of High Pressure Physics, AN SSSR, Moscow (Institut Liziki vysoxikh 
_davleniy AN SSSR) : 
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TITLE: Elastic constants of single-crystal RbCl under presaure 7 ee | 
SOURCE: Fizika tverdogo tela, v. 8, no. 11, 1966, 3405-3407 : 3 
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TOPIC TAGS: rubidium compound, chloride, high pressure research, ultrasonic weve 
propagation, elastic stress, ionic crystal, phase transition’ eis 


ABSTRACT; This is a continuation of earlier work dealing with polymorphic trans- 
formations of RbCl under pressure, similar to that investigated earlier for the | 
NaCl s CsCl transformation (ZhETF v. 50, 1173, 1966). ‘he tests were made on three 
samples in the form of right parallelepipeds with each of the principal axes in the 
[100] direction. The velocities of transverse and longitudinal sound waves in the 
Samples were measured at atmospheric pressure and room temperature, and the elastic 
constants calculated from them agreed well with the published data. The high pres- 
sure apparatus and the pulsed ultrasonic method employed were described elsewhere 
(PTE, no. 3, 104, 1960 and no. 3, 81, 1958, respectively). The high-pressure mea- 
surements consisted of determining the time of passage (At) of longitudinal and trans- 
verse waves as functions of the pressure (p). In some experiments the measurements 
were extended up to the start of the phase transition (6.5 -'7 kbar). Prior to the 
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start of the phase transition, there were no deviations froma srooth at(p) depen: 
dence. At the start of the phase transition, a snapping sound was yiroduced in the 
high-pressure apparatus, and the signal attenuated rapidly of disappeared completely 
because of the smashing of the sample or the separation of the quartz from the 
sample. Plots of the relative changes of the elastic‘ constants with pressure prior 
to the phase transition turned out to be straight lines, similar to the results ob- 
tained for KCl. ‘The experimental results were compared with Born's theory of ionic 

“crystals and large discrepancies were observed between the tow. Some of the dis-- 
crepancies may be due to the fact that earlier measurements were made with polyerys- 
talline samples. It is proposed to repeat the experiments wita greater accuracy. 
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Translation from: Referatiynyy zhurnal, Mekhanika, 1958, Nr %, p 144 (USSR). 


AUTHOR: _Voronov, F.l | | 


TITLE: On a Method for the Determination of the Plasticity of Soils 
(O metodike opredeleniya plastichnosti gruntay) 
i j f 
PERIODICAL: Zap. Uzbekist. otd. Vses. mineralog. o- va, 1937, Nr ll, 
pp 81-96 ieee. 


ABSTRACT: © Well-known information of the plasticity of soils is repeated, 
and various classifications are provided; the author proposes 
his own classification in which the plasticity characteristic of a 
soil is tied to its grain-size designation, Existing methods for 
the determination of the yield point (plastic limit) are described, 
and a method is proposed which is similar to'that proposed by 
P. O. Boychenko (V sb.: Nekotoryye metody opredeleniya fiziko- 
mekhanicheskikh svaysiv gruntov. Leningrad, LGU, 1950, 
pp 5-32). It is noted that a determination of the strength ofa 
soil based ona relationship between the’ yield point and the 
natural moisture content is inconsistent, so Long as the funda- 
mental structure of the soil is disregarded. - “A' critical survey 
is made of existing methods for the determination of the consistency 
Card 1/1 of soils. Bibliography: 22 references. »;, G.I. Ter- Stepanyan 
; 1. Soils--Plasticity 2. a es a 
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For an amateur fruitgrower. Z,shch. rast. ot wed, i bol. 9 

n0.10337-39 "64 (MIRA. 1821) 


1. Institut sadovodstva nechernozemnoy polosy (for Voronov). 

2, Upravlyayushchiy Yaroslavskoy oblustnoy kon%oroy "Sortse— 
novoshch" (for Diunov). 3. Leningradskaya stan soiya zaehchity 
zelenykh nasazhdeniy (for Myakemyaynen). : 
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